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METHOD OF FORMING A KEY PORTION 
OF A SHEET METAL MEMBER HAVING A 

CYLINDRICAL PORTION 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application discloses Subject matter also disclosed in 
co-pending application Ser. No. 09/005,714 filed on Jan. 12, 
1998. 

FIELD OF THE INVENTION 

The present invention relates to a method of forming a key 
portion of a sheet metal member having a cylindrical 
portion, and particularly to a method in which a key portion 
of a sheet metal member is formed, the key portion being 
useful in coupling of a shaft to a member Such as a pulley 
of a rotation transmission mechanism, e.g., a pulley used in 
an automobile or that used in usual industrial equipment. 

BACKGROUND OF THE INVENTION 

When a shaft is to be coupled to a member having a 
circular shape or another shape So that these members are 
not relatively rotated, for example, a structure may be 
employed in which a key is fitted into key ways respectively 
formed in the shaft and a boss disposed on the member. This 
Structure may be employed in a case Such as that where the 
member is a pulley of a rotation transmission mechanism, 
e.g., a pulley used in an automobile or that used in usual 
industrial equipment, and the Shaft Serving as a rotating shaft 
is coupled to the pulley. 
When the member is to be made of metal, the boss is 

usually formed by casting the member. 
The fitted key should not be disengaged from the key 

ways during a period when the pulley and the Shaft are 
rotated. Consequently, the key way formed in the boSS and 
the key which is to be fitted into the key way are required to 
have very high processing and dimensional accuracies. 
When a coupling Structure in which a key is fitted into key 
ways respectively formed in a shaft and a boSS is employed, 
therefore, there arises a problem in that the burden in cost is 
large. 

SUMMARY OF THE INVENTION 

The present invention resulted from under the circum 
stance described above. 

It is an object of the present invention to provide a sheet 
metal member with which a cylindrical portion Such as a 
cylindrically-formed boSS is integrated, a useful method of 
forming a key portion So as to be integrated with the 
cylindrical portion. 

It is another object of the present invention to provide a 
method in which a key portion can be formed on the 
cylindrical portion by using a pressing process. 

It is a further object of the present invention to provide a 
method in which a key portion and an inner flange can be 
formed on the cylindrical portion by using a pressing 
proceSS. 

In the method of forming a key portion of a sheet metal 
member having a cylindrical portion according to the 
present invention, an inner metal part of the cylindrical 
portion of a sheet metal member with which the cylindrical 
portion is integrated is pressed in an axial direction So that 
the inner metal part is removed away and a predetermined 
place of the inner metal part remains, and the remaining 
metal part is used as the key portion. 
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2 
According to this method, a key portion can be easily 

formed integrally with the cylindrical portion which is 
integrated with the sheet metal member. In the method, a 
Step of pressing the inner metal part in the axial direction 
may be conducted by a pressing process. 

Preferably, the inner metal part of the cylindrical portion 
comprises an inner peripheral face having a diameter which 
is gradually reduced when moving toward an end in the axial 
direction of the cylindrical portion. According to the shape 
of the inner metal part, when the inner metal part is pressed 
in the axial direction, removal of the inner metal part, and 
formation of the remaining metal part can be easily con 
ducted. In this case, the place from which the inner metal 
part is removed away can be easily determined to be an end 
part in the axial direction of the cylindrical portion. 

In the method of forming a key portion of a sheet metal 
member having a cylindrical portion according to the 
present invention, the cylindrical portion of the sheet metal 
member with which the cylindrical portion is integrated is 
pressed in an axial direction to reduce an axial length of the 
cylindrical portion, and exceSS metal produced as a result of 
the reduction of the axial length of the cylindrical portion is 
partly projected into an inside of the cylindrical portion, and 
the partly projected part is used as the key portion. 

According to this method also, a key portion can be easily 
formed integrally with the cylindrical portion which is 
integrated with the sheet metal member. 

In the method of forming a key portion of a sheet metal 
member having a cylindrical portion according to the 
present invention, the cylindrical portion of the sheet metal 
member with which the cylindrical portion is integrated is 
pressed in an axial direction to reduce an axial length of the 
cylindrical portion, an excess metal produced as a result of 
the reduction of the axial length of the cylindrical portion is 
projected into an inside of the cylindrical portion, thereby 
forming an inner flange, and an inner peripheral part of the 
cylindrical portion is partly projected into the inside of the 
cylindrical portion, thereby forming the key portion. 

According to this method, an inner flange against which 
an end face of a shaft abuts can be formed together with a 
key portion. 
When this method is to be executed, an arbitrary place in 

the axial direction of the cylindrical portion may be Selected 
as the place where the inner flange is formed by projecting 
the exceSS metal into the inside of the cylindrical portion. 
When an end part in the axial direction of the cylindrical 
portion is Selected, the amount of the insertion of a shaft into 
the cylindrical portion can be Sufficiently ensured So that the 
shaft and the cylindrical portion can be accurately Set into a 
coaxial State. 
The key portion may be formed by, in addition to the 

exceSS metal produced as a result of the reduction of the 
axial length of the cylindrical portion, a remaining metal 
produced by a part of the inner metal part remaining when 
the inner metal part of the cylindrical portion is removed 
away. According to this configuration, it is possible to 
Sufficiently ensure the projection amount of the key portion. 

Preferably, the cylindrical portion is formed as a cylin 
drical boSS. 

In the method of forming a key portion of a sheet metal 
member having a cylindrical portion according to the 
present invention, the formation of the inner flange and the 
formation of the key portion may be conducted by a pressing 
process in which a pressing die is moved in the axial 
direction of the cylindrical portion. In the method, it is 
preferable to conduct the pressing process under a State 
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where the deformation of the outer peripheral face of the 
cylindrical portion is blocked by a first die face formed on 
the pressing die, or a State where the deformation of an end 
face of one end side of the cylindrical portion is blocked by 
a Second die face formed on the pressing die. 
AS described above, according to the present invention, in 

a sheet metal member with which a cylindrical portion Such 
as a bOSS is integrated, a key portion can be easily formed on 
the cylindrical portion. According to the present invention, 
an inner flange can be formed together with the key portion. 
Therefore, a member having a cylindrical portion which has 
a key portion and an inner flange can be provided without 
using a casting process, as a lightweight sheet metal member 
which is tough and economical. A sheet metal member 
having a cylindrical portion and produced by the present 
invention can be used as, for example, a pulley or a gear of 
a rotation transmission mechanism, e.g., a pulley used in an 
automobile or that used in usual industrial equipment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial section view of a sheet metal member 
having a cylindrical portion; 

FIG. 2 is a view showing a sheet metal member having a 
cylindrical portion, a pressing die, and the like; 

FIG. 3 is a view showing a key portion forming Step; 
FIG. 4 is a view showing an exceSS part and a remaining 

part partitioned and formed on the cylindrical portion; 
FIG. 5 is a partial section view of a sheet metal member 

having a cylindrical portion; 
FIG. 6 is a view showing a partial Section to illustrate a 

first Stage of a step of forming an inner flange; 
FIG. 7 is a view showing a partial section to illustrate a 

Second Stage of the Step of forming an inner flange; 
FIG. 8 is a view showing a partial section to illustrate a 

third Stage (key portion forming step) of the Step of forming 
an inner flange which Step includes the key portion forming 
Step, 

FIG. 9 is a view showing a partial section to illustrate a 
first Stage of a Step of forming an inner flange which is 
Suitable for a sheet metal member having a cylindrical 
portion of a large diameter; 

FIG. 10 is a view showing a partial section to illustrate a 
Second Stage of the Step of forming an inner flange which is 
Suitable for a sheet metal member having a cylindrical 
portion of a large diameter; 

FIG. 11 is a view showing a partial Section to illustrate a 
third Stage (key portion forming step) of the Step of forming 
an inner flange which is Suitable for a sheet metal member 
having a cylindrical portion of a large diameter; 

FIG. 12 is a Section view showing main portions of a sheet 
metal member having a key portion; 

FIG. 13 is a perspective view showing the sheet metal 
member having the key portion; 

FIG. 14 is a Schematic perspective view of a third pressing 
die, and 

FIG. 15 is an enlarged section view of main portions of 
the third pressing die. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

An embodiment of the method of the present invention 
will be described with reference to FIGS. 1 to 3. 

FIG. 1 shows a sheet metal member 10 with which a 
cylindrical portion 11 is integrated. In the sheet metal 
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4 
member 10, the cylindrical portion 11 is formed at the center 
of a circular plate portion 12. An inner peripheral face 17 of 
the cylindrical portion 11 has a diameter which is gradually 
reduced when moving toward an end (in the illustrated 
example, the lower end) in the axial direction of the cylin 
drical portion 11. Such a shape of the inner peripheral face 
17 of the cylindrical portion 11 is formed by bending the 
inner peripheral face 17 in the axial direction of the cylin 
drical portion 11 as illustrated, or by forming the inner 
peripheral face 17 as a tapered face. 
A key portion is formed on the cylindrical portion 11 

which is integrated with the thus configured sheet metal 
member 10, in the following manner. An inner metal part 18 
of the cylindrical portion 11 which part is radially inwardly 
projected by a distance indicated by the reference character 
a is removed away by pressing the inner metal part in the 
axial direction So that a predetermined place in the periph 
eral direction remains. The remaining metal part 19 is used 
as the key portion 20. 

This method will be described more specifically. In the 
method, a Support die 21, a holding die 25, and a pressing 
die 27 are used as shown in FIGS. 2 and 3. The sheet metal 
member 10 is placed on the support die 21 and the whole 
periphery of the outer peripheral end face 13 of the plate 
portion 12 is Supported by a Support face 22 formed in the 
Support die 21. The Support die 21 has a Second die face 23 
which is configured by a horizontal Support face. The back 
face of the center portion of the sheet metal member 10 is 
Supported by the Second die face 23. By contrast, the holding 
die 25 has a first die face 26 which supports an outer 
peripheral face 14 of the cylindrical portion 11 to block the 
deformation of the outer peripheral face. In the pressing die 
27, moreover, one place of the outer peripheral portion of the 
pressing die is cut away. The cutaway place is used as a 
recess 28 for forming the key portion. In the illustrated 
example, the inner wall face of the receSS28 is formed as an 
inclined face. 

As shown in FIG. 2, the sheet metal member 10 is placed 
on the Support die 21 and the whole periphery of the outer 
peripheral end face 13 of the plate portion 12 is Supported by 
the support face 22 of the support die 21. The back face of 
the center portion of the sheet metal member 10 is supported 
by the second die face 23 of the support die 21, and the sheet 
metal member 10 is pressingly held by the holding die 25. 
Thereafter, the pressing die 27 is lowered from the upper 
side as shown by the arrow D of FIG. 3, thereby pressing the 
inner metal part 18 in the axial direction of the cylindrical 
portion 11. As a result, the inner metal part 18 flows 
downwardly (plastically flows). However, the remaining 
metal part 19 is received in the key forming recess 28 of the 
pressing die 27 So as to remain. This causes the remaining 
metal part 19 to be configured as the key portion 20 which 
projects from the cylindrical portion 11 into the inside of the 
portion. The inner metal part 18 other than the remaining 
metal part 19 projects as exceSS metal into the inside of the 
cylindrical portion 11 in one end part in the axial direction 
of the cylindrical portion 11, thereby forming an inner flange 
15. 
The Support die 21, the holding die 25, and the pressing 

die 27 which have been described with reference to FIGS. 1 
to 3 correspond to pressing dies attached to a preSS machine. 
Among these dies, the pressing die 27 is moved in the axial 
direction of the cylindrical portion 11. 

Next, another embodiment of the method of the present 
invention will be described with reference to FIGS. 5 to 8. 

FIG. 5 shows the sheet metal member 10 having the 
cylindrical portion 11. In the sheet metal member 10, the 
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cylindrical portion 11 is formed at the center of a circular 
plate portion 12 which is slightly inclined in a conical 
manner. The cylindrical portion 11 of the illustrated example 
is formed by conducting a burring process on the center of 
the plate portion 12, or by another method Such as that in 
which a circular shape at the center of the plate portion 12 
is punched out to form a circular hole and a drawing proceSS 
is then conducted on the periphery of the circular hole. The 
cylindrical portion 11 of the sheet metal member 10 shown 
in FIG. 5 has a large height, and the axial length of the 
cylindrical portion is indicated by a reference letter H. 

In the method of forming a key portion, an inner flange 
forming Step, and a key portion forming Step included in the 
inner flange forming Step are conducted. 

In the inner flange forming Step, the cylindrical portion 11 
is pressed in its axial direction to reduce the axial length of 
the cylindrical portion 11, and the exceSS metal produced as 
a result of the reduction of the axial length of the cylindrical 
portion 11 is gathered to the end part in the axial direction 
of the cylindrical portion 11, thereby projecting the exceSS 
metal into the inside of the cylindrical portion 11 to form the 
inner flange 15 (see FIG. 8). In the illustrated method, the 
inner flange forming Step is carried out in plural Stages. 

The key portion forming Step is a step which is conducted 
after the inner flange forming Step is carried out in plural 
Stages. In the final Stage of the inner flange forming Step, 
namely, a part of the exceSS metal which projects into the 
inside of the cylindrical portion 11 as a result of the 
reduction of the axial length of the cylindrical portion 11 is 
used, and the exceSS metal part projects into a part in the 
peripheral direction of the inner peripheral portion of the 
cylindrical portion 11. The partly projected part is used as a 
key portion 16 (see FIG. 8). 

FIG. 6 shows a first stage of the inner flange forming Step. 
In this stage, a first support die 30 and a first pressing die 40 
are used. The sheet metal member 10 is placed on the first 
support die 30 and the whole periphery of the outer periph 
eral end face 13 of the plate portion 12 is supported by a 
support face 31 formed in the first support die 30. The first 
support die 30 has a second die face 32 which is configured 
by a horizontal Support face. The back face of the center 
portion of the sheet metal member 10 is supported by the 
second die face 32. By contrast, the first pressing die 40 
comprises an annular receSS 41 which is recessed by a 
dimension that is slightly shorter than the axial length H of 
the cylindrical portion 11 described with reference to FIG. 5. 
The upper wall face of the receSS 41 serves as a pressing face 
42. The recess 41 has a size which enables the cylindrical 
portion 11 described with reference to FIG. 5 to be fitted into 
the recess. When the cylindrical portion 11 described with 
reference to FIG. 5 is fitted into the recess 41, the outer 
peripheral face 14 of the cylindrical portion 11 is Supported 
by a first die face 43 which is formed by the outer peripheral 
face of the recess 41. 

The sheet metal member 10 is placed on the first support 
die 30 of FIG. 6, the whole periphery of the outer peripheral 
end face 13 of the plate portion 12 is supported by the 
support face 31 of the first support die 30, and the back face 
of the center portion of the sheet metal member 10 is 
supported by the second die face 32 of the first support die 
30. Thereafter, the first pressing die 40 is lowered from the 
upper side. As a result, the cylindrical portion 11 is fitted into 
the recess 41 of the first pressing die 40. Under this state, a 
load is applied to the first pressing die 40 So as to push down 
the first pressing die 40 as shown by the arrow D. Then, 
under the State where deformation of the outer peripheral 
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6 
face 14 of the cylindrical portion 11 is blocked by the first 
die face 43 and that of the end face of the one end (the end 
face on the side of the lower end) of the cylindrical portion 
11 is blocked by the second die face 32, the cylindrical 
portion 11 is pressed in the axial direction by the pressing 
face 42. The pressing force exerted at this time causes the 
axial length H1 of the cylindrical portion 11 to be reduced 
to a value which is equal to the depth of the receSS 41. 
Parallel with this reduction, exceSS metal produced as a 
result of the reduction of the axial length of the cylindrical 
portion 11 projects into the inside of the cylindrical portion 
11. In FIG. 6, the width of the projection of the excess metal 
in this case is indicated by a reference numeral a1. 

FIG. 7 shows a Second Stage of the Step. In this stage, the 
first support die 30 which is identical with that described 
with reference to FIG. 6 is continuously used, and a Second 
pressing die 50 is used in place of the first pressing die 40 
described with reference to FIG. 6. The second pressing die 
50 comprises an annular recess 51 which is recessed by a 
dimension that is slightly shorter than the axial length H1 of 
the cylindrical portion 11 reduced by conducting the first 
stage described with reference to FIG. 6. The upper wall face 
of the recess 51 serves as a pressing face 52. The recess 51 
has a size which enables the cylindrical portion 11 that has 
undergone the first stage described with reference to FIG. 6, 
to be inserted into the recess. When the cylindrical portion 
11 that has undergone the first Stage is fitted into the receSS 
51, the outer peripheral face 14 of the cylindrical portion 11 
is supported by the first die face 53 which is formed by the 
outer peripheral face of the recess 51. The first die face 43 
shown in FIG. 6 and the first die face 53 of FIG. 7 are in 
common with each other in that they exert a function of 
Supporting the Outer peripheral face 14 of the cylindrical 
portion 11 to prevent the face from being deformed. 
When the second pressing die 50 is lowered from the 

upper Side, the cylindrical portion 11 is fitted into the receSS 
51 of the second pressing die 50. Under this state, a load is 
applied to the Second pressing die 50 So as to push down the 
Second pressing die as shown by the arrow D. Then, under 
the state where deformation of the outer peripheral face 14 
of the cylindrical portion 11 is blocked by the first die face 
53 and that of the end face of the one end (the end face on 
the side of the lower end) of the cylindrical portion 11 is 
blocked by the second die face 32, the cylindrical portion 11 
is pressed in the axial direction by the pressing face 52. The 
pressing force exerted at this time causes the axial length of 
the cylindrical portion 11 to be reduced to a value which is 
equal to the depth of the recess 51 (the axial length H2 is set 
to be H2<H1). Parallel with this reduction, excess metal 
produced as a result of the reduction of the axial length of 
the cylindrical portion 11 projects into the inside of the 
cylindrical portion 11. In FIG. 7, the width of the projection 
of the exceSS metal in this case is indicated by a reference 
numeral a2. 

In the first stage described with reference to FIG. 6 and the 
second stage described with reference to FIG. 7, the excess 
metal is gradually gathered to one end part of the cylindrical 
portion 11 in parallel with the projection into the inside of 
the cylindrical portion 11. AS closer to the one end part of the 
cylindrical portion 11, therefore, the exceSS metal projects 
inwardly by a larger degree. 

FIG. 8 shows a third Stage, i.e., the final Stage of the Step. 
In this Stage, a Second Support die 60, a third pressing die 70, 
and a first outer die 80 are used. The sheet metal member 10 
which has undergone the Second Stage described with ref 
erence to FIG. 7 is placed on the second support die 60. The 
second support die 60 has a second die face 62 which is 
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configured by a horizontal Support face. The back face of the 
center portion of the sheet metal member 10 is supported by 
the second die face 62. The second die face 32 shown in 
FIGS. 6 and 7 and the Second die face 62 of FIG. 8 are in 
common with each other in that they exert a function of 
Supporting the back face of the center portion of the sheet 
metal member 10 to prevent the end face of the one end of 
the cylindrical portion 11 from being deformed. By contrast, 
the third pressing die 70 and the first outer die 80 cooperate 
with each other So as to form an annular recess 71 which is 
recessed by a dimension that is slightly Shorter than the axial 
length H2 of the cylindrical portion 11 which has undergone 
the second stage described with reference to FIG. 7. The 
upper wall face of the receSS 71 serves as a pressing face 72. 
The recess 71 has a size which enables the cylindrical 
portion 11 which has undergone the Second Stage to be fitted 
into the recess. When the cylindrical portion 11 which has 
undergone the Second Stage is fitted into the receSS 71, the 
outer peripheral face 14 of the cylindrical portion 11 is 
supported by a first die face 83 which is formed by the outer 
peripheral face of the recess 71. The first die faces 43 and 53 
shown in FIGS. 6 and 7 and the first die face 83 of FIG. 8 
are in common with each other in that they exert a function 
of Supporting the back face of the center portion of the sheet 
metal member 10 to block the deformation of the end face 
of the one end of the cylindrical portion 11. 
As shown in FIGS. 14 and 15, the third pressing die 70 

comprises a projected shaping face 76 on a shaft 75 which 
has a lower end face Serving as the pressing face 72. A 
recessed shaping face 77 is formed in one place of the 
peripheral direction of the projected Shaping face 76. 

The sheet metal member 10 which has undergone the 
Second stage is placed on the Second Support die 60 of FIG. 
8, the back face of the center portion of the sheet metal 
member 10 is supported by the second die face 62 of the 
second support die 60, and the plate portion 12 of the sheet 
metal member 10 is pressed by the first outer die 80. When 
the third pressing die 70 is thereafter lowered from the upper 
side, the cylindrical portion 11 is fitted into the recess 71 
which is formed by cooperation of the first outer die 80 and 
the third pressing die 70. Under this state, a load is applied 
to the third pressing die 70 so as to push down the third 
pressing die 70 as shown by the arrow D. Then, under the 
state where deformation of the outer peripheral face 14 of 
the cylindrical portion 11 is blocked by the first die face 83 
and that of the end face of the one end (the end face on the 
side of the lower end) of the cylindrical portion 11 is blocked 
by the second die face 62, the cylindrical portion 11 is 
pressed in the axial direction by the pressing face 72. The 
pressing force exerted at this time causes the axial length of 
the cylindrical portion 11 to be reduced to a value which is 
equal to the depth of the recess 71 (the axial length H3 is set 
to be H3<H2). Parallel with this reduction, excess metal 
produced as a result of the reduction of the axial length of 
the cylindrical portion 11 projects into the inside of the 
cylindrical portion 11. The projection of the exceSS metal at 
this time occurs in an area under the projected Shaping face 
76 of the third pressing die 70, and an area corresponding to 
the recessed shaping face 77 formed in the projected Shaping 
face 76. In the area Surrounding the recessed shaping face 
77, the projection of the exceSS metal is Suppressed by the 
projected shaping face 76. In FIG. 8, the width of the 
projection of the exceSS metal to the area under the projected 
shaping face 76 of the third pressing die 70 is indicated by 
a reference numeral a. 

In the final stage of FIG. 8, the one end part of the 
cylindrical portion 11, and the root part of the exceSS metal 
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which is gathered to the one end part of the cylindrical 
portion 11 to project inwardly are formed in a Substantially 
perpendicular relationship. Specifically, a shaping face 74 
which is Substantially perpendicular to the projected Shaping 
face 76 of the third pressing die 70 is formed, and the one 
end part of the cylindrical portion 11 and the root part of the 
exceSS metal are pressed by the Shaping face 74. 

In the third stage of the step, as shown in FIG. 8, a 
column-like core 90 is concentrically inserted into the 
cylindrical portion 11. The end face of the inward projected 
part of the exceSS metal on the inner peripheral Side is 
pressed against a shaping face 91 of the core 90. This 
countermeasure is effective in the case where the inner 
peripheral end face of the inner flange 15 which is formed 
by the excess metal is to be finished smoothly and highly 
accurately. 

FIGS. 12 and 13 show the sheet metal member 10 which 
has undergone the above-described Stages. AS shown in the 
figures, the sheet metal member 10 has the boss-like cylin 
drical portion 11 at the center of the circular plate portion 12, 
the inner flange 15 which is formed by the excess metal is 
disposed on one end part of the cylindrical portion 11, and 
the key portion 16 which is continued from the upper face 
of the inner flange 15 and the inner peripheral face of the 
cylindrical portion 11 is integrally formed. In the thus 
configured sheet metal member 10, the key portion 16 serves 
as the key which has been described in the beginning of the 
Specification. A gear or a pulley V-groove may be freely 
formed in the outer periphery of the sheet metal member 10. 
The first support die 30, the first pressing die 40, the 

second pressing die 50, the second support die 60, the third 
pressing die 70, the first outer die 80, and the like dies which 
have been described with reference to FIGS. 6 to 8 corre 
spond to pressing dies attached to a preSS machine. Among 
these dies, the first pressing die 40, the Second pressing die 
50, and the third pressing die 70 are moved in the axial 
direction of the cylindrical portion 11. 

In the embodiment described above, the pressing process 
in the inner flange forming Step including the key portion 
forming Step is conducted in Several Stages. Depending on 
the material of the sheet metal member 10, these Stages may 
be conducted as a single Stage. The sheet metal member 10 
used in the embodiment is made of SAPH440 (high tension 
Steel). When the pressing process is conducted in several 
Stages as described above, the finished shape of the inner 
flange 15 is highly accurate. 

FIGS. 9 to 11 show a method which is Suitable for 
formation of the key portion 16 and the inner flange 15 in the 
sheet metal member 10 having the cylindrical portion 11 of 
a large diameter. FIG. 9 shows the first Stage corresponding 
to FIG. 6, FIG. 10 the second stage corresponding to FIG. 7, 
and FIG. 11 the third stage corresponding to FIG. 8. 

In this method, the first pressing die 40 used in the first 
stage of FIG. 9 is different from the die shown in FIG. 6 in 
that a lower face 45 which is inside the recess 41 is 
positioned at a level slightly higher than that of a lower face 
46 which is outside the recess. The other components are 
identical with those described with reference to FIGS. 5 to 
8. Therefore, identical or corresponding components are 
designated by the Same reference numerals and their detailed 
description is omitted. 

In the sheet metal member 10 shown in FIGS. 7 and 10, 
as Seen from these figures, the inner peripheral face of the 
cylindrical portion 11 integrated therewith has a diameter 
which is gradually reduced when moving toward an end (in 
the illustrated example, the lower end) in the axial direction 
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of the cylindrical portion 11. When the key portion 16 shown 
in FIGS. 8 and 11 is to be formed by using the third pressing 
die 70 shown in FIG. 14, therefore, the inner metal part of 
the cylindrical portion 11 is removed by the pressing opera 
tion of the third pressing die 70 in the axial direction in the 
same manner as the case described with reference to FIGS. 
1 to 3. However, the inner metal part corresponding to the 
recessed shaping face 77 of the third pressing die 70 is not 
removed So as to be the remaining metal. The remaining 
metal cooperates with the exceSS metal produced as a result 
of the reduction of the axial length of the cylindrical portion 
11 so that the key portion 16 is sufficiently projected from 
the inner peripheral face of the cylindrical portion 11. 

The entire disclosure of Japanese Patent Application No. 
9-12562 filed on Jan. 27, 1997 including specification, 
claims, drawings and Summary are incorporated herein by 
reference in its entirety. 
What is claimed is: 
1. A method of forming a key portion of a sheet metal 

member having a cylindrical portion, the cylindrical portion 
having an outer peripheral face, a given axial length defining 
an axial direction, and an inside, comprising the Steps of: 
pressing the cylindrical portion in an axial direction to 
reduce the given axial length of the cylindrical portion; and 
allowing exceSS metal to project into the inside of the 
cylindrical portion, thereby forming an inner flange, and 
wherein an inner peripheral part of the cylindrical portion 
projects into the inside of Said cylindrical portion, thereby 
forming the key portion. 

2. A method of forming a key portion of a sheet metal 
member having a cylindrical portion according to claim 1, 
wherein the place where the exceSS metal projects into the 
inside of said cylindrical portion and the inner flange is 
formed is an end part in the axial direction of the cylindrical 
portion. 

3. A method of forming a key portion of a sheet metal 
member having a cylindrical portion according to claim 2, 
wherein a pressing die is moved in the axial direction of the 
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cylindrical portion for formation of the inner flange and 
formation of the key portion. 

4. A method of forming a key portion of a sheet metal 
member having a cylindrical portion according to claim 1, 
wherein a pressing die is moved in the axial direction of the 
cylindrical portion for formation of the inner flange and 
formation of the key portion. 

5. A method of forming a key portion of a sheet metal 
member having a cylindrical portion according to claim 4, 
further comprising the Step of blocking deformation of an 
outer peripheral face of Said cylindrical portion by a first die 
face formed on the pressing die. 

6. A method of forming a key portion of a sheet metal 
member having a cylindrical portion according to claim 5, 
further comprising the Step of blocking deformation of an 
end face of one end Side of the cylindrical portion by a 
Second die face formed on the pressing die. 

7. A method of forming a key portion of a sheet metal 
member having a cylindrical portion according to claim 1, 
further comprising the Step of blocking deformation of the 
outer peripheral face of the cylindrical portion by a first die 
face formed on the pressing die. 

8. A method of forming a key portion of a sheet metal 
member having a cylindrical portion according to claim 7, 
further comprising the Step of blocking deformation of an 
end face of one end Side of the cylindrical portion by a 
Second die face formed on the pressing die. 

9. A method of forming a key portion of a sheet metal 
member having a cylindrical portion according to claim 1, 
wherein Said key portion is formed by the exceSS metal 
produced as a result of the reduction of the axial length of 
the cylindrical portion, and a remaining metal remaining of 
the inner metal part of the cylindrical portion when the inner 
metal part is removed. 

10. A method of forming a key portion of a sheet metal 
member having a cylindrical portion according to claim 1, 
wherein the cylindrical portion is a cylindrical boSS. 
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